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Abstract
On-Demand Water Heater (for homebrewing systems)
By Jason Warenski (Engineering Technologies)
The on-demand water heater is being built for a home brewing system. The is intended to
improve brewing process efficiency while reducing the footprint of the brewing equipment. The
device contains a coil made from 3/8” soft copper tubing. The coil is inserted into a housing
which is constructed of two 22-gauge stainless steel cylinders and a layer of ceramic insulation.
Attached to the inlet and outlet of the coil are monitoring and control devices. On the inlet is a
water flow meter which allows the user to monitor flow rate and total flow through the coil. On
the outlet of the device is a ball valve (used to control the flow through the coil) and an inline
thermometer. This allows the user to monitor and control the temperature to the desired
temperature. Mounted under the housing/ coil devices is a 55,000 BTU propane burner. The
burner is capable of increasing water flowing at 0.5 gpm from 55ºF to 195ºF instantly. The entire
system has mounting brackets attached to it to allow it to be easily connected to the collapsible
beer rack system. In the end, the control of this system allows a homebrewer to provide the right
amount of mash, sparge, and cleaning water at the proper temperature and flow while consuming
much less time and energy than current homebrewing systems.
Keywords: Heating Coil, On-demand Heating, Flow Control, Brewing System
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Introduction
Engineering Problem
Some of the more sophisticated home brewing systems use a three tier “beer tree” concept to aid
with the organization of the brew house processes. The top tier of the system is referred to as the
hot liquor tank, the second tier is the mash tun, and the final tier is a brew kettle. While this
current system does work, the goal is to incorporate an on demand hot water heater in place of
the first tier (hot liquor tank). This will reduce the overall size and weight of the beer tree while
improving the efficiency of the home brewing process.

Function Statement
In order to reduce the size and weight of the beer tree and increase the efficiency of home brew
process, the device must be able to produce a steady, controllable flow of hot water. The system
must be able to achieve and maintain discharge water temperature setpoint which modulates
within a set point range (the setpoint range is controlled by the brewing process). The device
must also be able to be mounted to the “Beer Brewing Shelving Unit” which is being designed
by in collaboration with this device.

Requirement
A device is required to heat 45°F to 190°F. The device must weigh less than 25 lbs. and must be
easily mountable to the “Beer Brewing Shelving Unit.”
• Maintain a discharge temperature setpoint (±2°F) between a modulating temperature
range of 155°F and 190°F. This set point is determined by the brewing process.
• Flow control must maintain flow of water between 0.5 GPM (minimum) and 3 GPM
(maximum).
• The entire device must not exceed 25 lbs.
• The footprint of the device must not occupy more than a 2 ft².
• Must be able to mount to the “Beer Brewing Shelving Unit”.

Engineering Merit
There are several engineering concepts required in order to successfully design this project. The
most important engineering concepts are going to be fluid dynamics and heat transfer. Fluids is
going to be used to calculate the rate of water flow through the heating coil and heat transfer is
required to size the burner used to heat the water. Other engineering practices which will be
taken into consideration are the material properties of materials. The specific heat capacity of
materials is an important concept in regards to the ability to transfer heat, as well as the devices
ability to insult the heat from the outer case.

Scope of Effort
While this project is being done in cooperation with the “Beer Brewing Shelving Unit”, the focus
will be on the design of the on-demand water heater and its ability to mount to the shelving unit
and not on the construction of the unit itself.
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Success Criteria
To deem this project a success, the device must maintain the variable flow temperature set point
while maintaining a steady flow of water. The device must be compact and easily mountable on
the “Beer Brewing Shelving Unit”. The operation of the device (temperature and flow control, as
well as turning the device on and off) must elementary to the end user.
Design and Analysis

Approach
If a home brewer is using a pilot system (roughly a 15-gallon brew system), the brew process can
take up to 8 hours to complete. The first step in the brew process is to heat up the water in a hot
liquor tank in preparation for the mash. It takes roughly 45 minutes to heat 12 gallons of 50°F
water to 180°F. This process is done twice if the brewer intends to fly sparge. The use of an “ondemand” hot water heater can significantly reduce the time of the brew process. While there are
residential on-demand hot water heaters for purchase, none are currently available as a part of a
home brew system.

Design and Analysis
Design Description
The basic components of the on-demand hot water heater are depicted in the sketch shown
below. The basic components of the device are going to be a copper coil with a valve,
temperature gauge (on the discharge line of the coil), and an in-line flow meter. The coil will be
inserted into a steel cylinder (to provide structural support to the tube as well as increase the
heating effect of the burner. A propane burner will be used as the heat source. The entire system
will be inserted into a case with a low heat capacity to provide protection to the user (case will
most likely be made of aluminum). The case will them attached to a mounting bracket which will
allow it to be mounted to the “Collapsible Beer Rack”.
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Figure 1 Sketch of on demand water heater and components

Benchmark
There are currently residential on-demand hot water heaters which are being used to provide the
domestic hot water heating needs of residential households. However, there is not currently an on
demand hot water heater on the market that has been designed specifically for home brewing
systems. The domestic hot water heater will be used to help determine the approximate size of
the device. Since the maximum temperature set point of most domestic hot water heaters is
140°F, it will not be useful when comparing heat capacity and system efficiency. The image
below is of the residential on-demand water heater this device will be compared to.

Water Heater
Type
Fuel Type
Gas Type
Width
Height
Depth

Tankless
Gas
Natural
13-3/4”
20-1/4”
9-1/2”

Figure 2 Takagi Industrial
TTKJR2UINNG Residential

Performance Predictions
Based on the calculations and the assumptions about the system, the device will be capable of
quickly heating water from 55° to 190°F at a flow of 0.5 GPM (required minimum flow for a fly
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sparge during the brewing process). If the flow is increased upwards of 3 GPM, the maximum
attainable discharge temperature will decrease linearly.

Description of Analysis
The initial design of the device was completed based on the following assumptions:
The device will be connected to a residential garden hose bib by means of a standard 25foot garden hose. This will provide a worst case scenario of 25 GPM @ 40 psi discharge
from the garden hose.
The discharge pressure from the coil was assumed to be 5 psi. This was based off of
standard discharge household faucets.
An overall heat transfer coefficient of 110 BTU/ft²-hr-°F.
Calculations (Appendix 2A-10A) were done using the characteristics of 1/4”, 3/8”, ½”, and ¾”
Type K copper tubing to determine the maximum length of tube allowed to still maintain the 5
psi discharge pressure. By using the assumed overall heat transfer coefficient, the minimum
length of each size of tubing needed to heat the water from 40°F to 190°F (Appendix 11A-13A).
The minimum and maximum lengths were compared and the most reasonable tubing was chosen
for the design of the on demand heater.

Scope of Testing and Evaluation
The device will be tested in a real world brewing application. After the device is assembled and
the monitoring devices are attached (temperature sensors and flow meters), a trail run will be
performed to check for system integrity and system performance. If the device meets the
minimum system requirements, it will be used in place of a hot liquor tank in the brewing
process. The time to complete the entire brewing process using the device will be compared to
that of the time to complete using the old system (hot liquor tank) in order to monitor overall
brew system efficiency.

Analyses
Design Issues
The first design issue that was encountered was determining the size, length, and type of copper
tubing to be used for the device. Since one of the primary requirements of the device is size and
weight, finding the most effective ratio of length of tubing, minimum bending diameter, coil
height, coil diameter, and system efficiency.
The second design issue was the design and construction of the chimney (exhaust of gas) and
housing system. The chimney system must be able to withstand the extreme temperatures
expected during the operation of the device. The housing of the device must allow the user to
touch device during operation without the risk of injury to the user.
The final design issue was the ability to acquire necessary parts at a reasonable cost.
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Calculated Parameters
Below (and in more detail in Appendix A Figures 4-12) are some of the critical calculations used
in determining the size of tubing required for heating, the overall dimensions of the heating coil
(which allows for future design of the housing) as well as the amount of energy required to heat
the water to its desired setpoints (allows for sizing of the burner).
•
•
•
•

Length of 3/8” Type K copper tubing needed to achieve desired pressure drop: 137 ft.
Length of 3/8” Type K copper tubing needed to achieve desired heat transfer: 18 ft.
Overall dimension of coiled tubing (based on minimum bend radius of Type K copper
tubing: 6” diameter, 18” height.
Heat required to achieve desired 40°F to 190°F temperature increase: 226,560 BTU/Hr.

Best Practices
Since this system is going to be connected to a gas heat source, the housing is going to be
designed to minimize the risk that the end user will get burned (either by radiant heat from the
coil or from direct contact with flame). Also, a pressure relief system will be incorporated in the
event that the control valve is shut while the gas heat is still on and there is water still in the
system. This will prevent the superheated vapor from bursting the copper tubes and injuring the
end user.

Device: Parts, Shapes, and Conformation
The device is going to consist of 3/8” Type K copper tubing, 22-gauge steel sheet metal rolled
for the internal and external housings, and ceramic insulation. There will be accessories such as a
flow meter, ball valve, temperature sensor, and pressure relief valve which will be connected to
the inlets and outlets of the copper coil. This will be done via the use of compression and
threaded fittings. See Appendix B for further details.

Device Assembly and Attachments
The assembly of the device is going to be a relatively straight forward project. The coil is going
to be turned on a lathe to its desired diameter. Compression fittings will be used to connect the
ends of the coil to garden hose bib fittings, threaded flow meters, pressure relief valves,
temperature sensors, and ball control valves. The intent of the compression fittings is to
minimize the need for soldering or brazing. The internal housing will consist of a sheet metal
tube with a built in chimney system to vent the exhaust gases. The coil will fit into the tube via a
cut-in pattern in the tube and welded on mounting brackets. See Appendix B for more detail. A
layer of ceramic insulation will be placed in between the internal housing and external housing.
The internal and external housings will be welded together at the seams. See Appendix B for
more detail.

Tolerances, Kinematics, and Ergonomics
All measurements must be within ±1 inch.
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Technical Risk Analysis, Failure Mode Analysis, Safety Factors,
and Operation Limits
The risk involved with this device is the exposure to high temperatures and possible generation
of steam due to a shut of control valve while the system is operating. To address these risks, a
pressure relief valve is going to be installed on the discharge side of the heating coil. The valve
will relive to atmosphere so there is still the potential risk of exposure to steam, however, the risk
will be minimal.
The housing of the system is going to be a two-walled housing with the uses of ceramic
insulation in between the two walls. The insulation will serve two purposes. First, it will keep
heat from radiating out of the coil section, increasing system efficiency. Second, it should
prevent the exterior wall from the heat generated in the coil section. The intent is to allow the
user to manipulate the device, even while the device is in operation.

Methods and Construction
Description
This project is intended to aid with the brewing process for home brewers. Much of the
construction and the assembly will take place in Central Washington Universities machine lab
and the Foundry (where the welding machines are located). All of material will be ordered from
a materials supplier (McMaster Carr or similar vendor). Since the material is going to consist of
Type K copper and 22-gauge sheet metal, the overall cost of the materials should remain fairly
low. The design is intended to allow easy construction and easy replacement of failed parts,
therefore minimizing labor and maintenance costs.

Drawing Tree and Drawing Identification
The drawing tree shown in figure. 3 shows the construction of the device along with the pieces
needed to complete the construction.

Figure 3 Drawing Tree and Construction Diagram
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Parts List and Labels
The parts listed below are going to be needed to fully assemble the device.
•
•
•
•
•
•
•
•
•

1x Copper Coil
2x Sheet Metal Housing Units
1x Layer Ceramic Insulation
1x Propane Burner
1x Water Flow Meter
1x Ball Valve
1x In-line Temperature Sensor
1x Pressure Relief Valve
Miscellaneous coupling components and screws

Manufacturing Issues
The most complicated manufacturing issue is going to be the welding of the interior housing to
the exterior housing due to the placement of the insulation between the two housing systems.
Fabrication of mounting brackets and mounting surfaces for the heated water coil, the
miscellaneous associated components and the burner may also prove to be a difficult task during
the manufacturing process.

Discussion (Assembly, Sub-Assemblies, Parts, Drawings)
The intent of the design is to have the coil sit securely inside the inner housing. The coil is not
going to be permanently attached to the housing to allow for easy replacement/ repair of the coil
should the need arise. There will be a layer of ceramic insulation between the inner and outer
housing assemblies. The inner and out housing assemblies will be welded together at the seams
of the stove pipe (hot gas exhaust) and the seams at the bottom of the unit. A gas burner
mounting system will be added to the underside of the device to allow for easy installation and
removal of burner. Lastly, mounting brackets for the monitoring components will be installed on
the exterior of the outer housing assembly to reduce the risk of damage to the coil and
components. A mount will be added to the back of the exterior housing system to allow it to be
easily mounted to the “Beer Shelving Unit”.

Testing Method
Introduction
The primary method of testing for this system is to compare the calculated results with actual
system operation results. Flow and discharge temperature of the system will be measured and
recorded based of the reading of the installed system sensors. The results will be compared to the
theoretical (calculated) values to determine if any system modifications need to be made.
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Method and Approach
The methodology behind this testing is to keep the testing to a broad system analysis. Instead of
trying to measure the amount of loss through the pipe or the state of the water in the pipe
(turbulent of laminar flow), the physical properties of the fluids are going to be measured. The
reason for this method of testing and analysis is based mainly on cost. To measure system loss or
other non-critical system parameter, equipment other than what is installed in the system will
have to be used. This would add extra cost to the project which is not necessary.

Test Procedure
1. Mount the device to a sturdy structure, allowing enough room to manipulate necessary
components (control valve, burner control, etc…)
2. Connect device to a water source (ensure there is a connection to a discharge source as
well)
3. Initiate water flow through device. Adjust flow rate of water to match that of calculated
maximum efficient flow rate (0.5 GPM-3.0 GPM)
4. Turn on propane and ignite system burner.
5. Monitor and record system discharge temperature.
6. Compare actual data to calculated data.
7. Make system adjustments as necessary.
8. Document findings.

Deliverables
Upon completion of the testing, a report with theoretical and actual data will be generated. A
discussion of the results, errors, and proposed solutions will be included with the report. Once
the report is complete; given enough time, modifications to the system will be made, the system
operation will be re-tested and evaluated and another formal report will be generated.

Budget, Schedule, and Project Management
Proposed Budget
Parts Suppliers, Substantive Costs, and Buying Issues
See Appendix C for more detailed information on parts list. The list does not include shipping.
The only foreseen buying issues would be the lead time on the parts needed to complete the
project.
Labor Rates, Outsourcing Rates, and Estimated Costs
The estimated labor rate of a qualified welder/ machinist is approximately $80.00. The estimated
costs will include cost of materials and labor.
•
•
•

25 feet of copper coil………………………………………. $30.00
2’x 4’ 22-gauge sheet metal x 2……………………………. $12.00 ea.
Ceramic insulation 1”x 24”x 2’…………………………..... $6.00
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•
•
•
•
•
•
•

Inline water flow meter (analog)…………………………... $55.00
Ball valve (control valve)………………………………….. $5.00
Inline thermometer (and well)……………………………... $12.00
55,000 BTU propane burner……………………………….. $18.00
Gas tubing/ connectors…………………………………….. recycled
Pressure relief valve………………………………………... $30.00
Labor……………………………………………………….. $80.00/hour

Since I will be performing all of the labor, the reality is that the labor will cost nothing, leaving
the total cost of the project at $170.00.
Labor
The following is a list of the labor-intensive tasks associated with the project:
1. Rolling of copper coil
2. Soldering/ brazing of metering and control devices to copper coil
3. Cutting, bending, and welding of sheet metal for housing.
Estimated Total Project Cost
Most of the material associated with this project is going to be ordered through Central
Washington Universities material supplier which will provide a material discount. The total cost
of the project is expected to be $200.00. This will include all metering and control devices and
burners.
Funding Sources
This project is going to be independently funded. Since the product is intended to be sold to the
public after its completion, no external resources are going to be used to avoid any legal
obligations in the future.

Proposed Schedule
Gantt Chart
Refer to Appendix E for High Level Gantt Chart. As shown in the Gantt chart, the schedule for
this project will span across the three quarters associated with the Senior year of the Mechanical
Engineering Program at Central Washington University (Fall, Winter, and Spring quarters).
Task Flow and Timing
Further inspection of the Gantt Chart in Appendix E will show that the project is split into three
phases. The first phase (Fall quarter) is intended to be the project design and the project proposal
phase. This phase outlines the engineering problem, the intended solution and the processes to
complete the device. The second phase (Winter quarter) is meant to be the build phase. This is
when the material is ordered, parts are manufactured and the device is assembled. In the Spring
quarter (third phase), the testing of the device will be conducted. After testing is completed, any
modifications will be made and a final report will be compiled.
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Estimated Total Project Time
Based on the Gantt Chart in Appendix E, the total estimated time (in hours) to complete this
project from Engineering problem to SOURCE presentation is 1,152 hours. This is assuming 8
hours a day of work for 144 days. A more realistic estimate of time on project is 432 hours
(roughly 3 hours a day, Monday through Friday from the start to the completion of the project)

Project Management
Human Resources
The resources which will most utilized for this project will be Roger Beardsley and Matt Burvee.
Professor Beardsley specializes in the science of heat transfer, fluid flow, and theromodynamics.
Radiant, convection, and conduction heat transfer principles are the major factors to be
considered when designing this device. Once the design is complete, Mr. Burvee’s expertise with
welding, machining and manufacturing will be utilized to ensure proper construction of the
device.
Physical Resources
Aside from the material being used to construct the water heater, the Central Washington
University Machine Shop and welding equipment will be needed to complete this project. In the
machine shop, the lathe will be used to roll the copper coil into shape. The housing for the coil
will be made of sheet metal which will need to be welded using a MIG welder from the welding
lab.
Soft Resources
Solidworks is the software package which was used to model the device and create the necessary
drawings used to order the material and construct the heater. Also, internet resources and text
books were used to find material properties of the material used in the project. Refer to Appendix
F for a detailed list of resources used.
Financial Resources
While some of the material was donated (insulation for the housing was donated by Roger
Beardsley), most of the material was independently purchased. External resources for funding
were not sought out due to possible conflicts of interest when the product is patented and sold for
profit.

Discussion
Design evaluation
The original design for this device is based off the benchmark in the section labeled
“Benchmark”. Since the intent of this device is mainly to minimize the size of the collapsible
beer rack system, anything that is smaller than a standard 20-gallon brew kettle was acceptable in
the design. If this device is able to produce a steady stream of hot water, the device will be
considered a success.
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Project Risk Analysis
Risk analysis, for this project, meant adding a temperature/ pressure relief valve be installed
upstream of the flow control valve in case some I.D. 10 Tango decides to turn off the control
valve while the burner is still running. This will prevent an explosion of the device due to excess
pressures.

Success
If this device can produce a steady stream of hot water and weighs less than 90 lbs, this device
will be deemed successful.

Project Documentation
Project documentation is contained within the proposal. This includes the design information and
analysis in the body of the report and the reference material included in the appendix.

Conclusion
In conclusion, the design of this project slightly exceeded the expected $200.00 budget due to the
addition of safety and control features. While these devices are not necessary for the success of
the project, they do streamline the brewing process which is a secondary goal of the device.
More of the conclusion of this project will come once the project is built and tested.

Acknowledgements
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Appendix A – Design and Analysis
Calculations

Figure 4 Properties of Fluids
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Figure 5 Reynolds Number Calculations
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Figure 6 Max Head Loss for 1/4" pipe calculations
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Figure 7 Max Head Loss for 3/8" pipe calculations
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Figure 8 Max Head Loss for 3/8" pipe calculations continued
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Figure 9 Max Head Loss for 1/2" pipe calculations
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Figure 10 Max Head Loss for 1/2" pipe calculations continued
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Figure 11 Max Head Loss for 3/4" pipe calculations
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Figure 12 Max Head Loss for 3/4" pipe calculations continued
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Figure 13 Minimum Required Energy calculations for each pipe size
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Appendix B- Drawings
Sketch

Figure 14 Sketch of On Demand Water Heater
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Internal Housing Drawing

Figure 15 Internal Housing Drawing
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External Housing Drawing

Figure 16 External Housing Drawing
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Housing Stove Pipe Drawing

Figure 17 Stove Pipe Drawing
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Coil Assembly Drawing

Figure 18 Heating Coil Assembly Drawing
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Appendix C- Parts List
Parts List
25 feet of copper coil………………………………………. $30.00
Parts will be ordered from Grainger or similar supplier.
https://www.grainger.com/product/4WTE4?gclid=CLy6sbCAndACFQWpaQodONcHhA&cm_
mmc=PPC:GOOGLEPLAA-_-Plumbing-_-Pipe%20and%20Tubing-_4WTE4&AL!2966!3!50916758277!!!g!82128321237!&s_kwcid=AL!2966!3!50916758277!!!g!
82128321237!&ef_id=VzH9CQAAAAsniHea:20161110010921:s
2’x 4’ 22-gauge sheet metal x 2……………………………. $12.00 ea.
Parts will be ordered through the college distributor.
Ceramic insulation 1”x 24”x 2’…………………………..... $6.00
Donated by Professor Beardsley
Inline water flow meter (analog)…………………………... $55.00
Ordered from Flows.com.
http://www.flows.com/economy-plastic-water-meter-wm-pcseries/?gclid=CPH4loqBndACFYQxaQodTlYFLg
Ball valve (control valve)………………………………….. $5.00
Ordered from Zoro.com.
https://www.zoro.com/apollo-brass-ball-valve-inline-fnpt-38-in94a10201/i/G1634866/?gclid=CJT817OBndACFZQ0aQodTF4J2A&gclsrc=aw.ds
Inline thermometer (and well)……………………………... $12.00
Ordered from SupplyHouse.com
http://www.supplyhouse.com/Honeywell-Sparco-GT162-1-2-NPT-Connection-Thermometersw-2-1-2-Dial-Size?gclid=CM2U4smBndACFQEtaQodMPMM2A
55,000 BTU propane burner……………………………….. $18.00
Ordered from the More Beer Home Brewing Magazine.
Gas tubing/ connectors…………………………………….. recycled
Previously owned.
Pressure relief valve………………………………………... $30.00
Ordered from Zoro.com
https://www.zoro.com/rheem-valve-relief-ap12576b1/i/G8206651/?gclid=CKz1ie6BndACFZOEaQod_gkE2g&gclsrc=aw.ds
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Appendix E- Schedule

Figure 19 Project Schedule

Appendix F-References
1. "The Copper Tube Handbook." N.p., n.d. Web. 20 Oct. 2016.
2. Cengel, Yunus A. Fundamentals of Thermal-fluid Sciences: Resource DVD:4th Revised
Edition. New York, NY: Mcgraw-hill Professional, 2012. Print.

Figure 20 Reference for minimum pipe bending radius
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Figure 21 Reference for Head Loss in Copper Pipe
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Figure 22 Reference for head loss in copper pipe fittings
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Figure 23 Reference for Copper pipe I.D. and O.D.
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Appendix G – Testing Data
Inlet Temperature

Outlet Temperature

Flow Rate

Acceptable

Comments:
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Appendix I – Testing Report
Introduction
The primary method of testing for this system is to compare the calculated results with actual
system operation results. Flow and discharge temperature of the system will be measured and
recorded based of the reading of the installed system sensors. The results will be compared to the
theoretical (calculated) values to determine if any system modifications need to be made.

Method and Approach
The methodology behind this testing is to keep the testing to a broad system analysis. Instead of
trying to measure the amount of loss through the pipe or the state of the water in the pipe
(turbulent of laminar flow), the physical properties of the fluids are going to be measured. The
reason for this method of testing and analysis is based mainly on cost. To measure system loss or
other non-critical system parameter, equipment other than what is installed in the system will
have to be used. This would add extra cost to the project which is not necessary.

Test Procedure
1. Mount the device to a sturdy structure, allowing enough room to manipulate necessary
components (control valve, burner control, etc…)
2. Connect device to a water source (ensure there is a connection to a discharge source as
well)
3. Initiate water flow through device. Adjust flow rate of water to match that of calculated
maximum efficient flow rate (0.5 GPM-3.0 GPM)
4. Turn on propane and ignite system burner.
5. Monitor and record system discharge temperature.
6. Compare actual data to calculated data.
7. Make system adjustments as necessary.
8. Document findings.

Deliverables
Upon completion of the testing, a report with theoretical and actual data will be generated. A
discussion of the results, errors, and proposed solutions will be included with the report. Once
the report is complete; given enough time, modifications to the system will be made, the system
operation will be re-tested and evaluated and another formal report will be generated.
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Schedule

Figure 24 Project Schedule

Data Sheet
Inlet Temperature
55°F
55°F
55°F
55°F

Outlet Temperature
210°F
185°F
165°F
130°F

Flow Rate
.35 gpm
.5 gpm
.75 gpm
1.0 gpm

Acceptable
Yes
Yes
Borderline
No

Comments: The device should never need to discharge at 210°F. Operating between a 150°F and
185°F is going to be the normal operating range of this device. Operation below those
temperatures will mainly be when using the device to produce hot water for cleaning equipment.

Appendix J – Resume
Jason Warenski, EIT
708 E Remington Dr • Ellensburg, WA 98926 • (360) 204-4341 • JWarenski@Yahoo.com

Skills Summary
•
•

Proficiency with mechanical and electrical system •
blueprints and specification documents
•
Troubleshooting of complex technical problems •

Excellent customer relations
Multi-site system networking
Project management

Work History
Central Washington University: Ellensburg, WA
Environmental Systems Specialist, 05/2014 – 03/2015
• Maintain campus building automation systems (Pneumatic and Direct Digital Control)
• Setup and monitored energy monitoring equipment such as BTU meters, condensate
meters, gas meters and electrical meters.
• Tested building fire alarm monitoring systems.
ATS Automation: Renton, WA
Construction Technician, 01/2011 – 05/2014
• Design and engineering of Alerton building automation systems
• Write programming and build displays and templates for various HVAC systems
• Startup and commissioning of building automation system field devices
• Project management, including participation in planning meetings, subcontractor
management, budget management, and overall project responsibility.
Service Technician, 03/2007 – 01/2011
• Technical troubleshooting for service agreement and non-service agreement customers.
• Perform Communication System Analysis (CSA) to improve customers’ network
reliability
• Update system software to new versions of Alerton.
• Interface with non-Alerton BACnet and non-BACnet compatible devices.
United States Navy: Silverdale, WA
Nuclear Electrician, 08/2002 – 03/2007
• System monitoring, including checking gauges, monitoring temperatures, and physical
inspections of equipment in the electrical plant.
• Monitoring and operation of turbines, motors, generators, and auxiliary power plant
equipment.
• Corrective and preventative maintenance on electrical and non-electrical plant equipment.
• Immediate action response for casualties such as flooding, fire, or system malfunction.
Certifications
Engineer In Training
06A Journeyman Electrical License
Alerton Certified Engineer: BACtalk and IBEX Systems
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Education
Mechanical Engineering Technology (in progress) Central Washington University: Ellensburg,
WA
B.S Craft Brewing (in progress)
Central Washington University:
Ellensburg, WA
Associate of Science
Vincennes University: Vincennes,
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